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(54) Camouflage tire 



(57) The present invention is directed to a camouflage tire suitable for use in various vehicle use environments, 
wherein it is desirable to reduce or eliminate a viewer's visual perception of the tire against the given environmental 
background. 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



CO 
CM 

in 

«3" 



CL 
LU 



Pnntcd by Jouvc. 75001 PARIS (FR) 



BNSDOCID: <EP 1452345A1J_> 



10 



15 



EP 1 452 345 A1 

Description 

Background of the Invention 

^^T;z^^?^^ t^ c :r na9e ; ,o reduce the abiNty ° f a «-« * p-*- 

having various areas of green brown tan IZTetTZ?^!^^ 0 ^ SUitab ' e ca ™ u,la °* Patfm. 
or mountainous environment Alternately he ^,1 ™ 6 arra "9 ed ,0 allow th * vehicle to blend in with a forested 
environment, or the vehicle may be co ored'tln brown oT^ ^ ^ ,0 "'^ h W " h 3 SnOWy 0r arctic l VP e 
environment. The particular Thades tfcolore used °,nH ih Van0US „ ShadeS ° f pink t0 blend in wi,h a **ert or grassland 
[0003] While camou^ge ot vehicle ltZ ZT™Z*Z C * m0uU f e P attern de P<^ on the vehicle use environment, 
cessfu.ly accomplished ?he use oT a SSTS^^? P *T " camouf ,aae °< tire, has not been suc- 

susceptible to visual detection due to^he^m as Ti£ ZZZT^-ZT** 0 " ^ the vehicle 

therefore, be desirable to have a tire camouZS Ik T , T T ^ ^ environmental background. It would, 
^ -u.perceptib^^ 

Summary of the Invention 

TulZlT^rZ^r Cam ° Ufl ^ ed tire a -^o'ored pattern suitable for use in a forest or 

30 orarl ^ToZTf^ °" 3 ™<**™ a «c pattern suitable for use in a snowy 

ffior'^r^r^lS ^ Cam0Uf ' a9ed tire COmPhSeS 3 Pa«ern sui,ab,e for use in a 

- -Ze^er m rc^ r ed to f ? ™ — < «■* 

be applied to the tire in one or more layers to , DrotSe one or ZZ a f ? Camouf,aoe P attern - The coating may 
40 Detailed De scription of the Invention 

of a given environment UC6d V ' SUa ' P erce P''bi''ty when viewed against the background 

vehicles such as sport utility veS htt nTrl 1 '° r USe ° n commerci a' or milita-y trucks or other 

and the like. Any h° " ^ ^ °" **** ™ vi "9 veh ^ 

given environmental backgrolZ^o "J^ZZS^"™ ^ °' ^ ^ a 

cc2[ ^^z:z::v:r^;*T s r atin9 app,ied to at ieast ° ne extemai °< «- A 
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coating is a liquid solution of at least one elastomer in a water or solvent-based carrier. 

[001 3] In one alternative embodiment, the coating may be applied as a water-based elastomer liquid. The elastomer 
may be dispersed as finely divided polymer particles in the water-based carrier as an emulsion or latex comprising 
various suitable additives including surfactants, preservatives, and colorants. Other additives may be included in the 
s water-based elastomer liquid as are known in the art. The water-based elastomer may be used as a one-part coating 
application or as part of a two-part application. In one embodiment, the water-based elastomer may be used as a one- 
part coating, wherein suitable curing agents are included to promote crosslinking or otherwise cure the elastomer 
coating. In another embodiment, the water-based elastomer may be used as part of a two-part application, wherein 
suitable curing agents are contained separate from the water-based elastomer, and mixed with the water-based elas- 
10 tomer immediately prior to application on the tire external surface. 

[001 4] In another embodiment, the coating may be applied as a solvent-based liquid. The elastomer may be partially 
or completely dissolved or swelled in a suitable organic solvent. Suitable solvents include : but are not limited to, various 
organic solvents as are known in the art such as cyciohexane, hexane, heptane, octane, decane, dodecane, methylene 
chloride, chloroform, and the like; and various aromatic solvents such as toluene and the like; halogenated aromatics, 
various Tolusols generally containing C 7 hydrocarbons and significant amounts of aromatic compounds therein, xylene, 
dichlorobenzene, and the like; diphenyl ether, and the like; ketones including acetone, methyl ethyl ketone, methyl 
isobutyl ketone, and the like; and alkyl esters such as ethyl acetate, methyl acetate and the like. Solvents may be used 
singly or as a mixture of one or more solvents. The solvent-based elastomer liquid may be used as a one-part coating 
application or as part of a two-part application. In one embodiment, the solvent-based elastomer may be used as a 
one-part coating, wherein suitable curing agents are included to promote crosslinking or otherwise cure the elastomer 
coating. In another embodiment, the solvent-based elastomer may be used as part of a two-part application, wherein 
suitable curing agents are contained separate from the solvent-based elastomer and mixed with the solvent-based 
elastomer immediately prior to application on the tire external surface. 

[0015] One suitable solvent-based elastomer is available commercially under the name EnduraLast from the Lord 
2$ Corporation. This material may be modified through the addition of suitable colorants to obtain the colors desirable in 
a camouflage pattern on a tire. 

[0016] The elastomer, usable in either a water-based or solvent-based coating, may be any suitable elastomer that 
will form a uniform coating on the external surface of the tire and will resist cracking, peeling or sloughing from the 
surface. In one embodiment, the elastomer may comprise one or more crosslinkable thermoplastic elastomers as are 

30 known in the art including natural or synthetic rubber, halogenated rubbers, polyurethanes, polyacrylics, polyacrylates, 
chloropolymers, fluoropolymers, and the like. The elastomer may alternatively comprise EPDM. silicone rubber, poly- 
chloroprene, epichlorohydrin, acrylonitrile rubber, hydrogenated acrylonitrile rubber, zinc salts of unsaturated carboxylic 
acid ester grafted hydrogenated nitrile butadiene elastomer, natural rubber, synthetic polyisoprene, styrene-butadiene 
rubber, 1 ,4-trans-polybutadiene, ethylene-vinyl-acetate copolymer, ethylene methacrylate copolymers and terpoly- 

35 mers, chlorinated polyethylene, chlorosulfonated polyethylene, alkylated chlorosulfonated polyethylene, trans-poly- 
octenarner, polyacrylic rubber, and the like, and mixtures thereof. 

[0017] The elastomer may be present in the water-based or solvent-based coating liquid in a concentration suitable 
to facilitate application of the coating to the tire surface and allow relatively rapid removal of the water or solvent carrier 
by drying, or evaporation, or the like. In one embodiment, the elastomer may be present in the water-based or solvent- 
40 based coating liquid in a range of about 10 to about 90 percent by weight. 

[0018] The water-based or solvent-based coating liquid may comprise one or more cure agents as is required to 
obtain a cured coating on the camouflage tire. Such cure agents may include, but are not limited to, well-known classes 
of peroxides including diacyl peroxides, peroxyesters, dialkyl peroxides and peroxyketals. Specific examples include 
dicumyl peroxide; n-butyl-4,4-di(t-butylperoxy) valerate; 1 .1 -di(t-butylperoxy)-3,3 ; 5-trimethylcyclohexane; 1,1-di(t- 
butylperoxy) cyciohexane; 1 ,1-di(t-amylperoxy) cyciohexane: ethyl-3,3-di(t-butylperoxy) butyrate; ethyl-3,3-di(t-amylp- 
eroxy) butyrate; 2,5-dimethyl-2,5-di(t-butylperoxy) hexane; t-butyl cumyl peroxide: a,a-bis(t-butylperoxy)diisopropyl- 
benzene; di-t-butyl peroxide, 2,5-dimethyl-2,5-di(t-butylperoxy) hexyne-3, t-butyl perbenzoate, 4-methyl-4-l-butylper- 
oxy-2-pentanone : and mixtures thereof. Cure co-agents may also be present. Such co-agents include, but are not 
limited to, triallyi cyanurate, triahyl isocyanurate, triallyl phosphate, triallyl trimellitate, diallylidene pentaerithryte, diallyl 
terephthalate, tetraailyl oxyethane, triallyl citrate, acetyl triallyl oxyethane, acetyl triallyl citrate, di-, tri-, tetra- and penta- 
functional acrylates, di-, tri-, tetra- and penta-functional methacrylates, n.n'-m-phenylene-dimaleimide, 1 ,2-cis-polyb- 
utadiene and mixtures thereof. Cure agents may be added to the coating liquid in an amount suitable to facilitate 
crosslinking orotherwise cure of the elastomer as is appreciated by one of skill in the art without undue experimentation. 
[001 9] The water-based or solvent-based coating liquid may comprise one or more colorants as are desired to impart 
55 a given color or pattern to the camouflage tire. The color imparted by the colorants is not limited, and may include any 
color obtainable with known colorant additives. The colorants may include any suitable dyes, pigments, or the like that 
impart the desired color. The colorants may be included in the water or solvent-based coating liquid, or mixed with the 
coating liquid immediately prior to application to the tire. The relative amount of colorant to be added to the coating 
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5 Venkaktaraman. 1952, published by Academ c Press J" I v T ^ ° f Symh6tiC ° yeS V °' Umes 1 and " b * ■<■ 
1 943, published by Houghton S"Sl r S.ed "si ? &&??™*>Y b * T. Caldwell, 
[0021J The coating compositions of ^pJ^S^Z^^STl ^ ^ ? ° 2 725 
ments, such as titanium dioxide talc mica iron SET?! J ? u P'gments, including inorganic pig- 

black, includingconductivecarbonbi a ;i^ S lSi ^ s ' C ^ 0miUm ° XideS ,ea ° chroma,e and 
" as we., as a variety of other coTpigmem! J^^"'^' 9 mentssuch as P^locyanineb.ue and phtha.ocyanine green. 

^o^^^^^:^^^ * one or more externa, surfaces of a tire by any 
wiping, and the like. In one «^^^^^^^ B ' sub ™ si -> dipping" 

» ssssr of the tire The sp - * a= ^sx'srar.: 

may be cleaned of dirt oils and other ennt^mtl coat.ng. In one embodiment, the external tire surfaces 

Mo.d release agents such a T^^ZZ^^T^fT^ " M M9 mat ^ 

' solvents such as a.cohols and the like The external 2 Tn £ * T ™ adheSi ° n ™ y be removed usin 9 
primer material. In one nrtnt^^Z^LZ-™™ may ,Urther be P re P ared b V application of a suitable 

=n^-^ 

that promote adhesion. One such a P pmi ch ;^ 
east one hydmxy, terminated diene polyo. to the £ n^c^iV^^EZ " " diSC '° Sed * " 

Sth~I™ 

interfere with the adhesion of the SLZToSJ" ' ' ^ ,yPICa " y UMd ,n manufac ture - tires, may 

JnTbi ^^ 0 ~^^^ ~ n ~ed or solvent-based coating materia, 
the coating materia, containing suitab coto ant and curino aoent, ! f fore ™ ntloned methods. In one embodiment, 
of the tire. The coating solution is applied in a manne ^SSJST P * ° n, ° * Part ° f the extemal surface 
of the tire, where the Thickness of the Sa^g JZ^JSJSSSK'J^? ""V™ " a " ° f 6Xtemal Surface 
the tire surface. In one embodiment, the J^^^T^tf^T Tn^ T"" 0 ' and S '° Ughina from 
embodiment, the coating thickness may be JJSSSl 1 mlons ^ * ^ 2 miCr ° nS - »" ^ 

pattern ^c^^^^^ZZZ^ " ? ™ a Ca ™^* 

each ,ayer having the same or d^S^«SlT5^p^ %£Z2T ^ 

to part or all of the external tire surface t« ~h, a ;„ , .. " aesirea Pattern. Each subsequent layer may be applied 

ouflage pattern. Subsequen t of^^K ?*' Whk * t0ta '' COmprise a 

partia. cure of the previous layer 9 matena ' S m3y r6quire 3 S,iaht time dela V *> allow for drying or 

S ^ZSZtt^*.™* ^ tire ""~ *" - " a ««- or ™u, 

co.ored regions on the surface of the "e whteh mav be IIIZTh m0Untam0US reaion ™V comprise two or more 
solvent-based coating liquids. Thea^^^^T ,■^■ 8 T ent,a, SPrayi " 9 ° f ' ayerS 0f Abased or 
tfrtandoi.s.alcoho.toVLovean^ 

A first .ayer may be app.ied asTcor^Z^ZZT.T' T. "" h » &Me Pl- 

over the bead, sideways, and trlZ NeTone l? r 2 HqUid ,0 give a continuous .ayer of black 

elastomer liquid may be sprayed I ove pans of the bZl ^ ** °' iVe drab ' ye,low ' or tan col °red 

give the desired camouf.age pattern Th o. X ^ 3 P ' Ura,rty ° f regi ° nS ° f COlor as is "I"*- to 

extemal surfaces. The color regions app'j Uuteeo^n ! ^ ay ° vcria P a " d "»V extend over one or more 

external surface of the camouffage tire SUbset ' uent to the .nrt.a. black layer may extend over at least a part of the 

Panel™^^ 

satisfy the aesthetic desL of the use^ or o orotd « n 9& Pattern m3y " e a " y pattem ,hat is suitabl « * 

the background of a given use environment camouflage t.re having reduced visual perceptibility against 
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[0030] In another embodiment, the camouflage tire may have a camouflage pattern comprising a single coior to make 
the camouflage tire suitable for use in a relatively monochromatic environment. For example, camouflage tires suitable 
for use in a snowy or arctic environment may be white or a variation thereof over the entire external surface. Camouflage 
tires suitable for use in a desert or grassland environment may be tan. salmon, or pinkish or some variation thereof 
over the entire external surface. Thus, the camouflage pattern on the camouflage tire may comprise one or more 
regions of color as is needed for use in a particular environment. 

[0031] For camouflage tires suitable for use in environment where a monochromatic tire is desirable, the tire rubber 
may be made using a non-black filler and without carbon black. Typically, black tires comprise a black filler such as 
the various carbon blacks as are known in the art. In the case of a camouflage tire having a white, tan, or otherwise 
monochromatic hue other than black, a non-black filler may be used. Such non-black fillers include the silicas, clays, 
and other non-black fillers as are known in the art. 



EXAMPLE 1 
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[0032] In this example, several physical properties of an applied camouflage coating on an ATV were measured. 
Camouflage coating was applied to standard ATV type sidewall and tread compounds. The samples were tested for 
various properties to characterize the strength of the film as well as the ability of the film to resist environmental factors. 
[0033] For the camouflage colors, the compound testing was run on ATV tread and sidewall compounds. Lab samples 
were cured and then coated using the green and brown coatings used on the camouflage tires. It is believed that the 
coating material was substantially the same as the EnduraLast tire coating available from Lord Corporation, with mod- 
ification to include suitable colorants. 

[0034] The initial camouflage coating showed a greater propensity of cracking in the kinetic ozone test, and a lower 
fatigue resistance. All other physical properties were equivalent to the uncoated samples, including static ozone and 
cyclic dynamic ozone testing. The cracking on the kinetic ozone test was not seen on the passenger samples that were 
coated. There was some discoloration of the samples noted after ozone testing. Results of the physical properties 
testing is shown in Tables 1 and 2. 
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Sample 


1 


I 2 


3 


4 


Sample Type 


Sidewall 


Coated Sidewall 


Tread 


Coated Tread 


UTS 


300% Modulus 


5.35 


5.21 


5.38 


5.42 


Tensile 


11.44 


13.46 


16.42 


13.89 


Elongation 


562 


626 


701 


664 


#95 Monsanto 


Cyclic Fatigue 


1554 


56 


1550 


86 


Cam 14 










Penetration Energy (J) 


0-5 mm 


0.076 


0.079 


0.083 


0.085 


0-20 mm 


2.645 


2.645 


2.756 


2.793 


Bent Loop Ozone 


Ok 


Ok 


Ok 


Ok 


Kinetic Ozone (60%) 


Not broken 


Broken 


Not broken 


Broken 


Dynamic Cyclic Ozone (25%) 


Days to break 


2 


4 


6 


5 


Dynamic Cyclic Ozone (25%) Aged 3 days @90°C in water 


Days to break 


7 


7 


10 


8 
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EXAMPLE 2 



Table 2 



Retest Monsantc 


) Fatigue with modified coating and only coated on one siri* 


Sample 


1 


2 


3 


4 


Sample Type 


Sidewall 


Coated Sidewall 


Tread 


Coated Tread 


#95 Monsanto 






Cyclic Fatigue 
Cam 14 


1366 


1041 


1440 


1175 
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painted on the sidewall whereas the orhprat.roc hal ♦ 7 ear and one front t,re wer e only 

then coated with the biacK coS ^^^^^^^ ,BUto ^^-™c^ 
camouflage effect. The coating process wascomn^ , » J C °' 0rS Were Sprayed on t0 achieve the 

the same as the Entiur^S^^^^SS^S? * ,he C ° ating material was substantia ' 

[0036] T,res were run 2^^"^^ £2 Z°? ' "T m ° di,ication to inc,ude colorants, 
run 300 miles on an off road course anc oowenl^C f« deterrr "" e the durability of the coating. The tires were 
for 1 hour, and Powe^aTed^ ,he tires ™ trough a mud pit 

use by a customer. nute.ntervals. Th,s test simulates about 1 season/ 1 year of use of fairly strenuous 

First Test: 



30 



35 



coating the entire tread area There was noted 11 talon S , ! 1 ' UtUre tCStS ' and we would not P^ue 

Second Test: 
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[0039] 

Front - cleaned, Tracker P with scuff rib 

cleaned, Rawhide Grip - no scuff rib 
Rear - cleaned, Rawhide Grip with scuff rib 

not cleaned but cured without pre-cure paint and mold release 

Rawhide Grip w/ scuff rib 

not have an/pre-cure ^ S£ TonTZ fs^T^ZZl " T " 9 ' ***** " did 

compound, which bloom to the surface may als con tribute t« hi .! ' he t wa * esused as Protectants in the sidewall 
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Claims 

1 . A camouflage tire having an elastomeric coating adhering to at feast one external surface, said coating comprising 
a plurality of colored regions, which in total, comprise a camouflage pattern. 

5 

2. The camouflage tire of claim 1 , wherein said elastomeric coating is of the thickness between about 0.1 and about 
2 microns. 

3. The camouflage tire of claim 1 or 2, wherein said elastomeric coating comprises an elastomer selected from the 
10 group consisting of natural or synthetic rubber halogenated rubbers : polyurethanes, polyacrylics, polyacrylates, 

chloropolymers, fluoropolymers, EPDM, silicone rubber, polychloroprene, epichlorohydrin, acrylonitrile rubber, hy- 
drogenated acrylonitrile rubber, zinc salts of unsaturated carboxylic acid ester grafted hydrogenated nitrile buta- 
diene elastomer, natural rubber, synthetic polyisoprene, styrene-butadiene rubber, 1 ,4-trans-polybutadiene, eth- 
ylene-vinyl-acetate copolymer, ethylene methacrylate copolymers and terpolymers, chlorinated polyethylene, chlo- 
rosulfonated polyethylene, alkylated chlorosuifonated polyethylene, trans-polyoctenamer, polyacrylic rubber, and 
the like, and mixtures thereof. 

4. The camouflage tire of at least one of the previous claims, wherein said elastomeric coating comprises a colorant, 
especially a colorant selected from the group consisting of dyes and pigments. 

20 

5. The camouflage tire of at least one of the previous claims, wherein the coating comprises at least two distinct color 
regions in a forest, mountain region or desert camouflage pattern, said colors selected from olive drab, brown, 
yellow, tan, and black. 

25 6. A method of applying a camouflage pattern to a tire, comprising the steps of 

sequentially applying two or more layers of liquid comprising at least one elastomer and a colorant, each 
layer being applied to all or part of an external tire surface; 

drying or curing said two or more layers to form an elastomeric coating on said external tire surface;, 
such that a plurality of color regions disposed on said external tire surface is obtained, which in total, comprises 
30 a camouflage pattern. 

7. The method of claim 6, further comprising a step of cleaning said external surface prior to applying said liquid 
comprising said at least one elastomer. 

35 8. The method of claim 6 or 7, wherein said liquid comprises water or solvent-based carrier and an elastomer selected 
from the group consisting of natural or synthetic rubber, halogenated rubbers, polyurethanes, polyacrylics, poly- 
acrylates, chloropolymers, fluoropolymers, EPDM, silicone rubber, polychloroprene : epichlorohydrin, acrylonitrile 
rubber, hydrogenated acrylonitrile rubber, zinc salts of unsaturated carboxylic acid ester grafted hydrogenated 
nitrile butadiene elastomer, natural rubber, synthetic polyisoprene, styrene-butadiene rubber, 1 ,4-trans-polybuta- 

40 diene, ethylene-vinyl-acetate copolymer, ethylene methacrylate copolymers and terpolymers, chlorinated polyeth- 

ylene, chlorosuifonated polyethylene, alkylated chlorosuifonated polyethylene, trans-polyoctenamer, polyacrylic 
rubber, and the like, and mixtures thereof. 



45 



9. The method of claim 7 or 8, wherein said cleaning step comprises cleaning said external surface with an alcohol. 

10. The method of claim 6 or 7, further comprising a step of pre-treating said external surface with a chlorinating agent 
prior to applying said liquid comprising said at least one elastomer. 
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